Dickkopf-1 (DKK1) phosphatase and tensin homolog on chromosome 10 (PTEN) crosstalk via microRNA interference in the diabetic heart.
Competitive endogenous RNAs (ceRNAs) regulate mRNA transcripts containing common microRNA (miRNA) recognition elements (MREs) through sequestration of shared miRNAs. Interactions of ceRNA have been demonstrated in cancerous cells. However, a paucity of information is available relative to the interactions of ceRNAs interaction in diabetes mellitus and the myocardium. The purpose of this study is to assess the potential role of DKK1 and PTEN in ceRNA regulation utilizing their common miRNAs in diabetic cardiomyocytes. The interactions' regulation between PTEN and DKK1 were determined in two diabetic models in vivo (streptozotocin-induced type-1 DM mice and db/db mice) and in vitro (human cardiomyocytes cells exposed to hyperglycemia). The levels of DKK1 and PTEN (mRNA and protein) were upregulated in parallel in all three diabetic models. DKK1 modulates PTEN protein levels in a miRNA and 3'UTR-dependent manner. RNAi-mediated DKK1 gene silencing resulted in a decreased PTEN expression and vice versa. The effect was blocked when Dicer was inhibited. Silencing either PTEN or DKK1 resulted in an increase of the availabilities of shared miRNAs. The silencing of either PTEN or DKKI resulted in a suppression end of the luciferase-PTEN 3'UTR activity. However, the over expression of DKK1 3'UTR or PTEN 3'UTR resulted in an increase in the activity. The attenuation of DKK1 increased AKT phosphorylation, improved glucose uptake and decreased apoptosis in HCMs exposed to hyperglycemia. The effects were blocked by PI3K inhibition. DKK1 and PTEN transcripts are co-upregulated in DM and hyperglycemia. DKK1 and PTEN serve as ceRNA, affecting the expression of each other via competition for miRNAs binding.